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Ensuring that cytokinesis occurs at the right time and in the right place is essential to maintain euploidy and
cell-cycle progression. Cytokinesis is triggered by the RhoAGEF Ect2, which localizes to the spindlemidzone
during anaphase and activates RhoA at the overlying cell cortex to stimulate contractile ring formation.
Using a chemical inhibitor of the Polo kinase Plk1, Petronczki et al. (2007) showed that Plk1 is essential for
cytokinesis, because it specifically promotes Ect2 localization and interaction with its midzone receptor
HsCyk-4.
I liked this paper for three reasons. As a biologist, I was impressed because the paper explains an important
part of biology: how a cell-cycle kinase determines when and where cytokinesis occurs. As a geneticist,
I appreciate a ‘‘tight allele.’’ The paper is a beautiful example of the power of chemical genetics to specifically
and rapidly inhibit Polo at a specific cell-cycle stage. Finally, as a yeast cell-cycle researcher, it is always nice
to see the dramatic conservation between yeast and mammals. In budding yeast, even though the bud neck
and not the spindle midzone determines the site of cytokinesis, Polo kinase phosphorylates Rho GEFs to
initiate contractile ring formation and cytokinesis.
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